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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Intraocular lenses (I0OLs) are used to correct residual refractive errors in subjects who have aphakia.
Such residual refractive errors typically include sphere and astigmatism, but can also include
accommodation. Different designs of IOLs can be used to correct for specific refractive errors. In the
case where an IOL is designed to provide more than one type of refractive correction, that IOL will have
to satisfy each of the separate requirements of those correction designs.

This document provides requirements and recommendations for intraocular lens investigations of new
IOL models. In the case where an I0L model is a modification of a parent IOL model, a risk analysis can
be ysed in order to determine the appropriate level of testing.

© ISO 2018 - All rights reserved v
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INTERNATIONAL STANDARD

ISO 11979-7:2018(E)

Ophthalmic implants — Intraocular lenses —

Part 7:
Clinical investigations of intraocular lenses for the
correction of aphakia

1 (Scope

Thif document specifies the particular requirements for the clinical investigations of intraodular lenses
that are implanted in the eye in order to correct aphakia.

2 [Normative references

The following documents are referred to in the text in such a wdy that some or all of their content
conptitutes requirements of this document. For dated referenees;”’only the edition cited dpplies. For
undated references, the latest edition of the referenced documeént (including any amendments) applies.
[SO[11979-1, Ophthalmic implants — Intraocular lenses — Part 1: Vocabulary

[SO| 11979-10:2018, Ophthalmic implants — Intraocular lenses — Part 10: Clinical invesfligations of
intrpocular lenses for correction of ametropia in phakic eyes

[SO|14155, Clinical investigation of medical deviges for human subjects — Good clinical practice
[SO[14971, Medical devices — Application ofrisk management to medical devices

3 |Terms, definitions and abbreviated terms

3.1 Terms and definitiohs

For|the purposes of this document the terms and definitions given in ISO 11979-1 and ISO 14155 apply.
[SO|and IEC maintain‘terminological databases for use in standardization at the following addresses:
— |IEC Electropedia: available at http://www.electropedia.org/

— |ISO Online browsing platform: available at https://www.iso.org/obp

3.2| “Abbreviated terms

UDVA uncorrected distance visual acuity

UIVA uncorrected intermediate visual acuity

UNVA uncorrected near visual acuity

CDVA corrected distance visual acuity

CIVA corrected intermediate visual acuity

© ISO 2018 - All rights reserved 1
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CNVA corrected near visual acuity
DCIVA distance corrected intermediate visual acuity

DCNVA distance corrected near visual acuity

4 Justification for a clinical investigation

A risk analysis shall be implemented in accordance with ISO 14971. If the risk analysis identifies the
need for a clinical investigation, the requirements of ISO 14155 shall apply, with additional requirements
given in th|s document.

If a new IOL model is a modification of a parent IOL for which the safety and performance have-alrdady
been estaljlished through clinical investigation in accordance with this document, thena limited or
no additional clinical investigation can suffice. ISO/TR 22979[1] provides guidance in determining|the
need for a ¢linical investigation.

5 Ethicjal considerations

For clinicgl investigations of medical devices for human subjects, the ethical requirement$ in
[SO 14155 ppply.

6 General requirements

6.1 General
There are four main categories of intraocular lenses that are determined by optical design:

a) monofpcal (IOL);

b) multifgcal (MIOL);
c) toric (TIOL); and
d) accommodating (AIOL).

The same pasic requirements-apply to all of the IOL types. Additional requirements apply to M|OL,
TIOL, and AIOL.

There is a further subdiyision depending on anatomic placement of the IOL:

— posterjor chaniber; and

— anteri¢r chamber.
Posterior i i ITT i dced

in front of (anterior to) the iris. Additional requirements apply in the case of anterior chamber lenses.

6.2 Design of a clinical investigation

6.2.1 Requirements for all types of IOLs

A clinical investigation shall be designed to compare the rates of adverse events and visual acuities
above defined thresholds of the model IOL to the results of historical data. Annex A provides general
guidance for the design of a clinical investigation of IOLs. Historical data can be found in Annex E.

2 © ISO 2018 - All rights reserved
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6.2.2 Additional requirements for toric IOLs (TIOLs)

Prior to any clinical investigation of a toric intraocular lens, the rotational stability of a mechanically
and geometrically equivalent non-toric version of that IOL model shall be demonstrated.

The following performance criteria for rotational stability shall be fulfilled.

The IOL rotation is defined as the difference in postoperative orientation of the meridian defined by the
IOL axis indicator between that intended on the day of surgery (Form 0) and that measured at Form 4
and subsequent Forms. (See A.3 for recommendations on reporting periods). The absolute value of the
rotation shall be less than 10° in 90 % of the cases and less than 20° in 95 % of the cases.

Subksequently, if found necessary by risk analysis (e.g. to assess the clinical performance pflgw cylinder
power TIOLs), a clinical investigation can be performed using the toric version of the miodel.

Subjects that undergo a secondary surgery to correct postoperative IOL rotational misaligiiment shall
havg their clinical results prior to the secondary surgery carried forward as thefinal resullts for that
subject, and examinations scheduled later in the clinical investigation shall.be performed prior to the
secpndary surgery, wherever possible. (See Annex D.)

Additional elements for investigations of TIOLs are outlined in Annex B

6.2{3 Additional requirements for multifocal IOLs (MIOLs)

For|multifocal designs with two or more intended foci, a clinical investigation shall evaluatg¢ the safety
and performance of vision at far as well as any additional intended focal distances.

The clinical investigation plan shall include a defocus-évaluation.
A phased enrolment as outlined in Annex C shall;be considered.

Additional elements for MIOLs are outlined/in Annex C.

6.2/4 Additional requirements for-aé¢commodating IOLs (AIOLSs)

A cpntrolled clinical investigation-of an AIOL shall evaluate the accommodative amplitufle and the
addjitional safety and performance aspects related to the risk assessment. Annex D ident|fies safety
and| performance aspects for-consideration. The clinical investigation plan shall include gt least one
objé¢ctive method to measure accommodative amplitude.

The investigation enrolment shall consist of two phases (see Annex D). The second phase phall begin
only if the first phase has demonstrated that the IOL design provides an average of at ledst 1,0 D of
objé¢ctive accomimodation. In order for the design to be designated as an AIOL, the overall inyestigation
sha|l demonstrate objective accommodation of 1,0 D or more at the point of accommodatiye stability
(se¢ Annex-DY:

Additional elements for AIOLs are outlined in Annex D.

6.2.5 Additional requirements for anterior chamber IOLs

A clinical investigation of an anterior chamber IOL shall evaluate the change in endothelial cell density,
hexagonality and coefficient of variation of endothelial cell area, the clearance between the surfaces
of the anterior chamber IOL and the posterior surface of the cornea and the iris, the anterior chamber
angle (including observations of pigment and synechiae), and any additional safety and performance
aspects related to the risk assessment.

© ISO 2018 - All rights reserved 3
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6.3 Characteristics of clinical investigations

6.3.1 Ge

neral

The clinical investigation plan shall provide information regarding characteristics to be studied, and
instructions regarding the methods and documentation of these characteristics. Whenever possible,

objective methods, such as photographic imaging, shall be used.

If additional claims are to be made, additional corresponding characteristics shall be studied.

es of I0Ls are combined, the characteristics of each IOL subt

If several t e in the combination shall
be fully cmﬁsidered.

6.3.2 Chpracteristics to be studied for all types of IOLs

The follow
a) CDVA;
b) visual

c) intrao

ng characteristics shall be considered:

pcuity at all intended distances with far correction;

fular pressure;

d) cornedl status;

e) signs df inflammation:

— a

— a:[erior chamber cells,

erior chamber flare,

stoid macular oedema,

— hyjpopyon, and

— endophthalmitis.

f) pupilldry block;

g) retinal detachment;
h) status|of anterior and pesterior capsule;
i) IOL defentrationl2}

j) IOL tilfl2];

k) IOL digcolération; and

1) IOLop

=
dtlity.

6.3.3 Additional characteristics to be studied for TIOLs

a) IOL rotational stability; and

b) corneal astigmatism:

ior to surgery;

— intended surgical position (Form 0); and

— post-surgical.

© ISO 2018 - All rights reserved
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b)
‘)
d)
e)
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4 Additional characteristics to be studied for MIOLs
uncorrected visual acuity at all intended focal distances;
contrast sensitivity;

defocus evaluation;

pupil size under photopic and mesopic conditions; and

fundus visualization.

6.3
a)
b)
c)
d)

e)
f)
g)
6.3
a)
b)
c)
6.3
If jy

5 Additional characteristics to be studied for AIOLs
objective accommodative amplitude;

uncorrected visual acuity at distance, intermediate and near;
visual acuity at near and intermediate using far correction;

additional refraction (over distance correction) required to achieve any improveme
visual acuity;

contrast sensitivity;
defocus evaluation; and

pupil size.

6 Additional characteristics applying to ahterior chamber IOLs
specular microscopy;
anterior chamber depth measurement; and

gonioscopy.

7 Additional characteristics

stified by the risk analysis, the following additional characteristics shall be considered:
cycloplegic refraction;

specular micrescopy;

gonioscopic examination;

pupil'size; and

e)

6.4

anterior chamber depth measurement.

Duration of the investigations

nt in near

Consult ISO/TR 22979[1] for guidance on investigation duration for modifications of lens models for
which safety and performance have previously been established through clinical investigation.

For posterior chamber I0Ls that are not modifications of a model for which safety and performance
data have been previously established through clinical investigation, the minimum duration of the
clinical investigations shall be Form 5 (see Annex A for recommended visit window tolerances).

© ISO 2018 - All rights reserved
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For anterior chamber IOLs that are not modifications of a model for which safety and performance data
have been previously established through clinical investigation, the minimum duration of the clinical
investigations shall be 3 years (see Annex A for recommended visit window tolerances).

For all TIOLs, a study of the non-toric version of the IOL shall be performed to ensure rotational stability
through Form 4. TIOLs that are not a modification of a respective parent IOL shall require a full clinical
investigation through Form 5 for posterior chamber IOLs, and 3 years duration for anterior chamber IOLs.

For TIOLs that are a modification of an IOL parent, the rotational stability assessment shall have a
duration through Form 4. If a subsequent clinical investigation of the TIOL is performed, it shall also

have a duration through Form 4.

For all AIO
on accomn

All subject
investigati
enrolled in
either com

6.5 Enrolment

To minimi
occur in s

s, the minimum clinical study duration shall be Form 5, but can require up to 3 years, ba
odative stability.

5 in a clinical investigation that have not been discontinued shall complete all visits of
bn. The clinical investigation shall be considered completed when all subjects who have b
the investigation, including subjects whose IOL was removed repositioned-or replaced, }i
pleted follow up according to protocol or have passed the final visit window.

re the risks associated with the clinical investigation of anew IOL, subject enrolment s
rages. The subject data from each stage shall be evaluated and found acceptable by

sponsor ar
continuati

Annex A (nponofocal IOLs), Annex B (TIOLs), Annex C (MIOLs)¥and Annex D (AIOLs).

A risk anall
the Annexs

6.6 Bila

Any plans

the first ey
of fellow ¢
implantati
and efficac

Bilateral ix
collected, §
body, wher

The review

d the coordinating investigator (and by the regulatory~body, where applicable) prior to
n of the next phase of the clinical investigation. Guidance on phased enrolment is include

sis shall be performed to determine if an eaflier additional phase (before Phase 1 liste
s above) is needed to address specific safety“issues associated with the IOL design.

teral implantation

for fellow eye implantation shallbe clearly described in the clinical investigation plan. (
re of each subject shall be included in the primary statistical analysis. When implanta
yes is permitted, the clinical investigation plan shall specify the time period betw
bn of the first eye and the,fellow eye. A risk analysis shall be used to guide necessary sa
y data requirementsy

hplantation shalbnot be implemented until initial safety and performance data have b
valuated and found acceptable by the sponsor and coordinating investigator (and regulat
e applicable)s

eye impla

by previouf clinical experience.

1

ationzRisk analysis can allow an earlier implantation in fellow eyes if sufficiently justi

sed

the
een
ave

hall
the
the
d in

d in

nly
fion
een
fety

een
ory

r of dataxfrom at least 50 eyes with six months of follow-up is recommended prior to fellow

fied

6.7 Surgical technique

The clinical investigation plan shall contain descriptions of the surgical technique, the intraoperative
use of ophthalmic viscosurgical devices, and the use of preoperative, intraoperative and postoperative
medications. Any deviations shall be recorded on the case report forms.

6.8 Examination and treatment of subjects

The report

ing periods are described in Annex A.

The clinical investigation plan shall describe how subject visits and ophthalmic adverse events that
occur between standard reporting periods will be handled in the data analyses.
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6.9 Adverse events reports

Refer to ISO 14155.
6.10 Inclusion and exclusion criteria

6.10.1 General

The general inclusion criteria in 6.10.1.1 and the general exclusion criteria in 6.10.1.2 shall be
considered. Additional criteria as given in 6.10.2, 6.10.3 and 6.10.4 shall be considered depending on
the FIsSKanalysis for the particular [OL model.

6.10.1.1 General inclusion criteria

a) |adult;

b) [cataract;

c) |calculated IOL power is within the range of the investigational I0L;
d) [signed informed consent form; and

e) |clear intraocular media other than cataract.

6.1D.1.2 General exclusion criteria

a) |previous intraocular or corneal surgery;

b) [traumatic cataract;

c) |pregnancy or lactation;

d) |concurrent participation in another drug or device investigation;
e) |instability of keratometry or biometry measurements; and

f) |irregular astigmatism.

Subjects shall be discontinued when certain conditions are present at the time of surgery, influding:
— |zonular instabilitys

— |need for irisumdnipulation;

— | capsularfibrosis or other opacity; and

— |inability to fixate IOL in desired position.

In stuch cases, the subpject shall be Tollowed until the condition nas stabllized.

6.10.2 Additional inclusion criteria for TIOLs
a) corneal astigmatism within the range defined in the clinical investigation plan;
b) stability of the corneal astigmatism (for a minimum of 4 weeks); and

c) dilated pupil size large enough to visualize TIOL axis markings postoperatively.

6.10.3 Additional exclusion criteria for MIOLs

a) more than 1 D of pre-operative corneal astigmatism.

© ISO 2018 - All rights reserved 7
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6.10.4 Additional exclusion criteria for anterior chamber IOLs

The criteria for the specific anterior chamber IOL platform shall comply with the specific intended IOL
design as described in this subclause, including TIOL, AIOL and MIOL.

a)
b)
‘)
d)
e)

f)

angle abnormalities;

glaucoma or ocular hypertension;

angle or anterior chamber anatomy unsuitable to accept IOL design safely;

minim

endot}
endotH
percen
coeffig
any en

corned

un anterior chamber dppfh related to dpcign;

elial issues:

elial cell density less than listed in ISO 11979-10:2018, Table 1;
t hexagonality of endothelial cell shape 245 %j;

ient of variation of endothelial cell area <0,45;

dothelial conditions putting the cornea at risk of failure.

] oedema.
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Annex A
(informative)

General elements in the clinical investigation of IOLs

A.1 General
J—=enelrat

Thi
for

5 Annex provides elements of a clinical investigation plan (CIP) which can assist in~coll
the purpose of determining the safety and performance of all types of IOLs.

A.2 Investigation design and duration

A.2l1 General

The suggested clinical investigation design is an uncontrolled study to compare outcoms
historical safety and performance endpoints in Annex E at the finalfollow-up.

bcting data

s with the

NOTE1 In case of an investigation with a concurrent control{grotip, the number of subjects will have to be
calculated to be sufficient to detect differences in the safety and\pérformance endpoints in Annex E
statjstical power to the study mentioned above.

NOTE 2  Any additional claims beyond those for safety and performance require separate calcul

app
To

ropriate sample size for each of such claims.

inv¢stigation (including deceased subjects.and subjects who have the IOL explanted), enrol
(sed also 6.4):

a)
b)

340 subjects in the one-year investigation;

420 subjects in the three-year investigation.

If risk analysis determines that a limited clinical investigation is sufficient (see ISO/TR 229

enr

bl a target of 115 subjects to achieve a goal of 100 completed subjects.

In drder to minimize-exposure to the risks of a new 10L, significantly larger numbers of su
abolve should netbé& enrolled.

To gssist imachieving a balance in the number of subjects from each investigator, each surg

con

A.

fribute’a minimum of 20 subjects, but no more than 25 % of the total subjects in the inve

vith similar

htions of an

take into account that some subjects are lost to follow-up during the course of the clinical

as a target

79[1]), then

bjects than

eon should
stigation.

2~ Enrolment

To minimize potential risks, the clinical investigation consists of two phases:

a)

b)

Int

©IS

Phase 1: A maximum of 100 subjects are included for the initial investigation. After at

least 50 of

those have reached case report Form 4, their data are evaluated. If the results are acceptable, the

next phase can begin.
Phase 2: The remainder of the subjects are included.

he case of the limited clinical investigation, the investigation is not phased.

02018 - All rights reserved
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A.2.3 Standardization of procedures

Define criteria for evaluation of all studied variables. Define testing conditions for all measurements.
Before commencing the investigation, instruct and train all investigators to use these in order to obtain
data that can be combined for the purpose of statistical analysis.

The minimum number of completed case report forms for each reporting period is the minimum
number required for the investigation.

A.3 Reporting periods

The time frames for the reporting periods are defined below:

port Form 0: Pre-operative/Operative reporting;

port Form 1: Post-operative reporting 1 d to 2 d post-operatively;

port Form 2: Post-operative reporting 7 d to 14 d post-operatively;
port Form 3: Post-operative reporting 30 d to 60 d post-operatively;
port Form 4: Post-operative reporting 120 d to 180 d post-operatively;
port Form 5: Post-operative reporting 330 d to 420 d post-operatively;
port Form 6: Post-operative reporting 630 d to 780, d\post-operatively;

port Form 7: Post-operative reporting 990 d to.1.140 d post-operatively.

ical tests
kamination is performed at all Forms except Form 0 during surgery.

d and corrected visual acuities"dre measured in logMAR under photopic conditions,
at all Forms except for Form 0-during surgery. Methods are outlined in Annex F.
Comes

hes to be considerédare those listed in Annex E for comparison with historical data.

h analyses
mparisens with the historical data in Annex E, consider the following analyses:

Acuity (VA) stratified by age (<65 and 265 years);

and

best-case VA;

VA stratified by adverse event;

VA stratified by investigator;

subject-by-subject analysis of reasons why subject failed to achieve 0,3 logMAR CDVA;

rates of, and the causes of loss of visual acuity of 0,2 logMAR;

rates of cumulative adverse events stratified by age (<65 and 265 years);

rates of persistent adverse events stratified by age (<65 and 265 years);

a) Case
b) Case
c) Case
d) Case
e) Case
f) Case
g) Case
h) Case
A4 Cli
Slitlamp e
Uncorrectsg
performed
A5 Out
The outcor
A.6 Dat;
Besides co
a) Visual
b)
<)
d)
e)
f)
g)
h)
10
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k)
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adverse events stratified by investigator;

percentage of eyes that achieve intended vs. achieved SE within:
— #0,50D,and

— #1,00D.

percentage of eyes that achieve uncorrected visual acuity within:

— 0,0 logMAR or better, and

D)

m)

For
firs

endpoints, the primary analyses is performed using only the first implanted eye for each sulj

A.

Thd
for
pro

~1

— 0,31logMAR or better.

percentage of eyes that achieve corrected visual acuity within:
— 0,0 logMAR or better, and

— 0,3logMAR or better.

serious ocular adverse events and adverse device events.

[ implanted eye for each subject; secondary analyses include all implanted eyes. For p¢

Subject accountability

general requirements for the accountability ofisubjects are given in ISO 14155. Specifi
subject accountability at each of the post-opérative visits in IOL clinical investigation ¢
vided in Table A.1.

the primary analyses of adverse events, the primary statistical analyses is performed usiing only the

rformance
ject.

c guidance
lesigns are

©IS

02018 - All rights reserved
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Table A.1 — Accountability by post-operative visit

Total
number
Enrolleda (N)
Implantedb (N)
. Form 1 Form 2, etc. Final Form
Subject status (0, %) (n, %) (0, %)

Available for analysis¢

Discontinuedd

Missing at g

cheduled visit but seen latere

Not seen bt

t accounted forf

Lost to foll

w-up8

Activeh

a  Enrolle
b Implant
¢ Availab

d  Discont
reason (e.g.
include subj

e Missing
window ass

f  Notseeq
accounted fd

g Lostto
available ab

h Active -
investigatio

— represents the total number of subjects enrolled in the investigation.
ed — represents the total number of subjects implanted with the IOL.
e for analysis — represents the total number of subjects for whom data is availdbte at the Form.

nued — represents the total number of subjects that have discontinued treatment prior to the Form for
death or device replacement, screen failure, or discontinued following,not being implanted), but does
bcts that are lost to follow-up.

ciated with the Form.
r by being contacted (e.g. by phone).
follow-up — represents the total number of subjects thiat have missed the Form and there is no informa

ut them.

h at the Form is considered completed when the'number of active subjects is zero.

at scheduled visit but seen later — represents the total number-of‘subjects that were seen outside the tfime
but accounted for — represents the total number of subjectsthat were missing at the scheduled visit but were
fion

— represents the total number of subjects thatyhave not reached the time associated with the Form. [The

any
not

The follow

% Accg
Depending
the total n

unilateral §

Methods a

A.8 Mot

ng equation is used to determing the percent accountability for the investigation.

untability = (Available for analysis)/(Enrolled - Discontinued - Active)

upon the clinical investigation, the total number of subjects might not necessarily repre

ind that the totalntmber of subjects is equivalent to the total number of eyes.

‘e outlined.inéAnnex F.

jofocal IOL recommended examination schedule

Use the tesl

12

I schedu] lined in Tahle A 2 £ . ] : focal 10
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Table A.2 — Monofocal IOL examination schedule

Form 0
Examination Preop | Op | Form1 | Form2 | Form3 | Form4 | Form5 | Form 62 | Form 72
Distance UCVA X X X X X X Xa Xa
Distance BSCVA X X X X X Xa Xa
Subjective refraction X X X X X Xa Xa
IOL tilt and X X X X X Xa Xa
decentration
Slitffamp examination X X X X X X X Xa
Funjdus examination X X Xa Xa
with dilated pupil
Kerlatometry X
Padhymetry of corneal X Xa Xa Xa Xa
thigkness
Axipl length X
Anflerior chamber X Xa Xa
defth
Gonioscopic exam. X Xa Xa Xa Xa Xa
Intfaocular pressure X X X X X X Xa Xa
Spdcular microscopy Xa Xa Xa Xa Xa Xa
Sub-studies
Cleprance analysisa,b | Xa | | | Xa
a  |For anterior chamber IOLs only.
b |See ISO 11979-10 for guidance.
© IS0 2018 - All rights reserved 13
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Annex B
(informative)

Additional elements for the clinical investigation of TIOLs

ral

B.1 Gen

The followj
data for th

If the torid
rotational

If the TIOL
stability of]
described

of TIOLs ar

Requireme

If risk asse
described 1§

B.2 Rotational predictability investigation of non-toric IOLs

A rotationa

toric IOLs
marks are
counter-clg

The initial
using a reg

IOL. Additional orientations.are measured and recorded at each Form. (See A.3 for definition of F

durations.)
later Form

For this injy
performed

Docun

e purpose of determining the safety and performance of this device.

feature is being applied to a previously approved non-toric parent IOL,,then a stud
stability of the non-toric IOL model is performed.

is not associated with any previously approved model, then an initial'study of rotati
a non-toric version of the new model is performed, followed by a full’elinical investigatio
n Annex A. This full clinical investigation may include only non:toric IOLs or a combina
d non-toric IOLs.

nts for rotational stability are given in 6.2.2.

ksment indicates the need, additional clinical investigation of the TIOL model is performe
n B.3.

vith orientation marks as intended-for the toric design. The positions of the IOL orienta
recorded by viewing the eye from anterior to posterior; negative signed values are used
ckwise rotation and positive'signed values are used for clockwise rotation.

IOL orientation is recorded as the intended surgical position at Form 0 during surg
istration photograpli or other technique in order to document the rotational position of]

The IOL positidmdifferences between Form 0 and Form 4 as well as between Form 0
5 after Form 4, are used to determine the performance criteria.

restigationy at least 100 subjects are analysed in which all of the following examinations

a)

ing additional elements for a TIOL clinical investigation plan (CIP) can assist in ¢ellecf

—

ng

y of

nal
h as
fion

1 as

|l predictability investigation is performed on a non-toric version of a proposed TIOL m¢del
to determipne if the design is sufficiently stablé-to be used as a TIOL by using a test sample of 1

on-
fion
for

ery
the
Drm
and

are

eptation of the implanted IOL position (with visible IOL axis marks) taken on the da

y of

surger

il PRSI UG | - - £l Lo w1 : Nl £ 1 h R
Y, WILIT CULICUTTCTIIL VISIUIT SLIULTUL TS UI'ULIC TYT (11 LT SAIIT HIIdgT) LIdl dI' T 1TIATU d1TU bl,dble

in time, and thus allow a determination of the IOL orientation of the IOL around the optical axis
relative to the said fixed structures of the eye. Preferred fixed structures are limbal vessels. The
pupil is dilated if necessary to visualize the IOL axis marks. Methods to measure IOL axis mark
position are given in References [3], [4] and [5].

b)

The image analysis method, either conducted subjectively by an examiner or automatically

by image analysis software, is provided to quantitatively document any changes in the IOL axis
relative to the fixed eye reference structures.

The rotational angle differences between the day of surgery and each of the appropriate follow-up

examinations are statistically examined. The criteria to assess rotational stability are given in 6.2.2.

14
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If risk analysis indicates that rotational stability might be a function of the axis of implantation, then
rotational stability is investigated by using several different implanted rotational orientations. This is

of p

articular importance for ciliary sulcus and anterior chamber implantations.

B.3 Clinical investigation of TIOLs

B.3

.1 General

The following clauses describe additional assessments that is performed if deemed necessary by risk

analysis (e.g. to assess the clinical performance of low cylinder power TIOLS)

B.3}2 Investigation design

In the case where the TIOL does not have a parent IOL, a two phase study is pefformed. [n order to
evaluate a minimum of 300 implanted subjects at the final form, a summapy-total of 340 subjects
for poth phases are enrolled. The first phase enrols 100 subjects in order,toyassess TIOL[safety and
performance. The second phase enrols the remaining subjects, and all subjects are then followed for a
mirfimum of one year.

Int

san
65 s
is a

For
the

In {

ple size of 125 unilateral eyes is performed, with the goal to complete 100 implanted ey
ubjects who receive the TIOL with the lowest cylinder powershould complete the study.
Hjusted to account for the expected lost-to-follow-up rate,

intended range for that TIOL as defined in the CIP,

he case where IOL toric cylinder powers above 1,5 D are provided, a non-control

he case where the toric surface is added to a parent IOL, a Level B study with a minimujm enrolled

es. At least
Enrolment

the TIOL with the lowest cylindrical power, the distribution of subject’s astigmatism shoyld support

ed clinical

inv¢stigation to assess the ability of the TIOL to¥educe preoperative cylinder is performed.
In the case where TIOL cylinder powers of 1,5 D or below are provided, a controlled clinical inyestigation
of';Ie lowest cylinder power provided.againsta zero cylinder power IOL of the same model is performed.
A npinimum sample size of 65 suhjects is recommended for analysis, with corneal cylinder within
the|range indicated for the lowest cylinder power being investigated. The statistical calcylation (see
G.4]1) demonstrates that a sample size of 65 implanted subjects should be sufficient to d¢monstrate
performance.
B.3l3 Investigation-duration
The subjects are followed to Form 4.
B.3l4 Clinieal tests
Uselthe, clinical tests and schedules outlined in Table B.1.
Tdblc B.i - RCLUllllllCllL‘lCd C}&dlllilldi.iull bLllCdulC
Form 0
Examination Preop Postop Form 1 Form 2 Form 3 Form 4
UDVA X X X X X
CDVA X X X X
SE X X X X
Slit lamp examination X X X X X
a  For subjects with aphakic anterior chamber I0Ls without a parent IOL or where specular microscopy was not
performed for the parent IOL. Evaluation beyond Form 4 may be necessary to adequately characterize endothelial cell
changes. Refer to Annex F for additional information.

© ISO 2018 - All rights reserved
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Table B.1 (continued)

Form 0

Examination Preop Postop Form 1 Form 2 Form 3 Form 4
Fundus examination with
dilated pupil X X X X X
Keratometry X X X
Axial length X
Anterior chamber depth X
Intraoculagpressure X
IOL axis orjentation X X X X
Specular mficroscopy? X X

a  For sub

performed fi
changes. Ref

ects with aphakic anterior chamber IOLs without a parent IOL or where specular microscopy was
pr the parent IOL. Evaluation beyond Form 4 may be necessary to adequately characterize endothelial
ler to Annex F for additional information.

not
cell

B.3.5 Pe

B.3.5.1 Reduction in cylindrical power of the eye

“Reduction
the “preop
Form (refe

The “preop

The overall cylinder of the cornea may be influenced by the posterior corneal surface as well as

keratomet

B.3.5.2 1

“IOL axis

rformance outcomes

in cylindrical power of the eye” is defined as the differénce between the magnitud
erative astigmatism” and the magnitude of the subjective (manifest) cylinder at the f
Fenced to the corneal plane).

erative astigmatism” is defined as the magnitude-6f the keratometric cylinder.
ic measurements of the anterior corneal surface.

DL axis mark rotation

lark rotation” is defined as the value of the angle difference between the measured meric

positions

day of surdery.

The IOL axlis mark rotation is determined by using a direct measurement method. The method shc

the axis mark(s) at Form 4 minus the measured meridian position of the axis mark(s) at

b of
inal

the

lian
the

uld

have suffidient precision (2 standard deviations using signed values) to detect a five degree rotatignal

change. Additionally, the method should adjust for head tilt and ocular torsion; for example, by
position registration to,ifig/details or limbal vasculature (refer to B.2).

B.3.6 Data analyses

B.3.6.1

eneral

hXiS

Use the same accountability, safety and performance analyses as outlined in Annex A.

In the event of unanticipated residual or induced astigmatism, the cause is investigated and reported.
If surgical correction of the corneal astigmatism is performed during the investigation period, the
refractive error prior to secondary surgery is reported as the final result.

B.3.6.2 Safety analyses

Assess the rate of device related secondary surgical interventions and the 95 % confidence interval on
this rate (see Annex G for applicable statistical method).

16
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6.3 Performance analyses

6.3.1 Rotational stability of IOL axis mark

The position of the meridian defined by the IOL axis mark is assessed by a direct method. Methods to
measure 0L axis mark rotation are given in References [3], [4] and [5]. Given the degree of TIOL axis
precision suggested in this clinical annex, every effort should be made to include in the direct method
reference to fixed anatomical features, such as the iris, sclera, or conjunctiva.

The rotation angle differences between the day of surgery and each of the appropriate follow-up

exa
rotd

The
(Fo

a)
b)
B.3

Des
tab

of n
rep

For

b)

inations are cf:lh'ch'r‘q”y examined (rnﬁnr to _examination cr‘hpﬂn]n) The criteria

itional stability are given in 6.2.2.

analysis of IOL axis mark rotation as compared to the intended position at the day
'm 0) should include:

absolute value of the rotation (median, maximum), and

signed value of the rotation (mean, standard deviation, minimum, maximum).

6.3.2 Reduction in cylindrical power of the eye

to assess

of surgery

criptive statistics for the reduction in cylindrical power of the eye (defined in B.3.5.1) at
h1lated separately for each cylinder power. These include4he’mean, standard deviation,

ximum and minimum change in cylindrical power. Skewed or non-normal data invalida|

nean and standard deviation and therefore only thé<median, maximum and minimum c
brted in such cases.

the model with the lowest IOL cylinder powert

If the lowest TIOL cylinder power is <I;5 D (controlled study), statistically comparsg
“reduction in cylindrical power of thereye” to the control group mean “reduction in
power of the eye”; and

Characterize the “reduction in c¢ylindrical power of the eye” with the mean and a 95 %
interval around the mean.

In addition to the statisticdl comparison in (a) for a controlled study, compare the differen

the
lim

The
(wh

)

means of the test and’control arms, and compare the upper confidence limit and the lower
t of the mean change (b) to a minimal clinically significant difference.

following additional analyses are performed for the lowest cylindrical power model 4
en a contrelis used):

For each.0,25 D step of preoperative keratometric cylinder, tabulate the following for ea

—.. ‘the proportion that showed “reduction in cylindrical power of the eye” <0,50 D,

Form 4 are
edian, and
es the use
hanges are

the mean

cylindrical

confidence

e between
confidence

nd control

rh arm:

the proportion that showed “reduction in cylindrical power of the eye” >0,50 D,

<0,50D,

median, minimum, maximum), and

provide side-by-side comparisons of test and control results.

the proportion that showed change in absolute value “reduction in cylindrical power of the eye”

the descriptive statistics for “change in cylindrical power of the eye.” (Mean, standard deviation,

d) Scatterplots with regression lines (based on Form 4 and preop data and using separate graphs
for each arm of the study): Plot the “Reduction in cylindrical power of the eye” (corneal plane) vs.

preoperative keratometric cylinder.

© ISO 2018 - All rights reserved
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The above analysis is provided to assess the device effectiveness across the entire range of preoperative
keratometric cylinder used in the study.

B.3.6.3.3

Change in corneal cylindrical power

The surgically induced change in cylinder is calculated by analysis of the preoperative and postoperative
keratometric readings (power and axis of meridians of highest and lowest power), converted to
components in dioptric space. Change is defined as postoperative component values minus preoperative

ias,
and

neal
bins

are

component values.
Analyses should include-
a) analys|s of the error in the predicted magnitude of postoperative astigmatism, including-the
standard deviation, and mean absolute error, and a similar analysis of error in the predicted axis;
b) plot of the absolute error in predicted keratometric axis as a function of preopexative cori
astigmatism, and tabulation of the proportion of eyes with absolute error in axis by 5° wide |
(e.g. 09to 5° >5°to 10°).
B.3.6.3.4 |Additional performance analyses
Recommer]ded performance analyses specific to characterize the clinical performance of the TIOLs
described below:
a) percertage of eyes that achieve UDVA within:
— 0,0 logMAR or better, and
— 0,3 logMAR or better.
b) mean UDVA stratified by 0,25 D of preoperative keratometric cylinder:
— ovrall, and
— for each TIOL cylindrical power madel.
18 © IS0 2018 - All rights reserved
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Annex C
(informative)

Additional elements for the clinical investigation of multifocal IOLs

C.1—General

The following additional elements of a MIOL clinical investigation plan (CIP) can assist in] collecting
datq for the purpose of determining the safety and performance of this device.

C.Z Investigation design

The type of clinical investigation recommended is an unmasked, controlled, comparative study. Safety
and performance endpoints are compared to those in Annex E.

Theg recommended primary safety endpoint is the evaluation of the secondary surgical irtervention
ratg related to the optical properties of the MIOL. The null hypethesis is that the study ratd minus the
confrol rate is greater than or equal to the minimally detectable difference between the twq rates. The
altgrnative hypothesis is that the study rate minus the control rate is less than the minimally|detectable
difference between the two rates. Annex G contains statistical recommendations for determination of
the[sample size to test these hypotheses.

C.3] Subjects

C.3{1 Study group

In grder to obtain complete follow-upjon at least 300 study subjects, approximately 340 stufly subjects
arelenrolled.

Sin¢e many of the clinical evaluations for study subjects are performed binocularly, a minimmum of 150
stugly subjects are implanted/bilaterally with the study device.

C.3{2 Control group

In arder to obtdin-Complete follow-up on at least 150 implanted control subjects, approximately 170
confrol subjeets’are enrolled in the study. Control subjects receive monofocal IOLs as identifiegl in the CIP.

All the centrol subjects are implanted bilaterally with the control device.

C.313“Inclusion and exclusion criteria

General inclusion and exclusion criteria for an IOL investigation are given in 6.10.1, with additional
criteria for MIOL given in 6.10.3.

C.3.4 Enrolment of subjects

To minimize the risks associated with the clinical investigation, subject enrolment occurs in stages.
The data from each stage are evaluated and should be found acceptable by the sponsor, the principal
investigators (and regulatory body, where appropriate) prior to proceeding to the next stage.

The following phased enrolment plan is recommended:

a) Phasel— 10 subjects, followed for 30 d to 60 d (Form 3);

© ISO 2018 - All rights reserved 19
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b) Phase Il — 75 additional subjects, followed for 120 d to 180 d (Form 4);
c) Phase Ill — remainder of subjects.

NOTE1 Previous clinical experience, i.e. well-documented results from clinical studies, can be used to justify
faster enrolment.

NOTE 2  In cases where the MIOL design depends upon bilateral implantation, and if the monofocal analogue
of the MIOL has previously been demonstrated to have performed adequately, bilateral implantation of the MIOL
may begin in the initial phase of the study.

C.4 Clinfical tests

Characteriptics to be considered for evaluation are given in 6.3.1 and 6.3.3. Table C.1 €ontains a
recommenfed examination schedule with the number of study and control subjects to be tesfted,
whether the clinical evaluation is done monocularly or binocularly, and at which yisit the clinfical
evaluationlis performed. For reporting periods, see Annex A.

The follow|ng variables are evaluated on all study and control subjects:
a) UNVA;
b) pupil sfize;

c) subjecf survey; and

d) fundug visualization.

The follow|ng evaluations are done on a smaller sample of best-case study and control subjects:
e) defocus curves; and

f) contrapt sensitivity.

Test methdds are given in Annex F.

20 © ISO 2018 - All rights reserved
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Table C.1 — Recommended postoperative examination schedule

Form 0
. Number Number .
Study lllumi- of study | of control Testing Pre- | Post- | g, 1 1|Form 2| Form 3| Form 4 |Form5
nation . . performeda | op op
subjects subjects
CDVA Photopic 300 150 Monocularly X X X X
Binocularly
DCNVA Photopic 300 150 Monocularly X
Mesopic Binocularly
UDVYA Photopic 300 150 Monocularly X X X X
Binocularly
UNVA Photopic 300 150 Monocularly X
Binocularly
Pupll size Photopic 300 150 Monocularly | Xb X
Mesopic
Len$ decen- N/A 300 150 Monocularly X X X
tratjon and
tilt
Subject N/A All available | All available| Binocularly X X
suryey bilaterally | bilaterally
implanted | implanted
Funflus vis- N/A 300 None Monocularly X
ualifation
Sub-studies
Defqcus Photopic 30¢ 30¢ Binocularly X
evaluation
Far fontrast| Photopic Opeéne Opene Binocularly X Xf
senditivityd | with glare
Mesopie K X
MeSaepic ¢
with'glare K X
a  [The testing is to be performed monocularly or binocularly as specified. If the testing is monocular, the first elye implanted
should be reported in the primary analysis. Binocular testing is performed on the study group subjects who afre implanted
bilate¥ally with the MIOL and on the control group subjects who are implanted bilaterally with the control IOL. T

b Preoperative pupil size only needs to be measured if needed to meet an inclusion or exclusion criterion for designs that

are pupil-size dependent.

¢ Subjects in the defocus study should come from the 3 pupil size categories defined in the standard. If 10 subjects are not

available in some pupil size categories, then the maximum number available is used.

d  For each of the test conditions, the pupil sizes of the study and control subjects in the far contrast sensitivity sub-study
should be representative of the pupil sizes associated with the subjects enrolled in the clinical investigation.

e A recommended sample size is not defined and is determined by the sponsor. Annex C provides considerations for
determination of the sample size.

f  The testing is repeated at Form 5 for those subjects in the contrast sensitivity study that had a posterior capsulotomy
after the Form 4 visit. If the subject is scheduled for a posterior capsulotomy at the Form 4 visit, contrast sensitivity testing is
deferred to the Form 5 visit.

© ISO 2018 - All rights reserved
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Annex D
(informative)

Additional elements in the clinical investigation of
accommodating IOLs

D.1 Investigation design

The followjing additional elements of an AIOL clinical investigation plan (CIP) can assist/in.collecfing
data for the purpose of determining the safety and performance of this device.

The invest]gation consists of two phases:

a) Phase [: Enrol 100 subjects in a randomized, comparative investigation td assess accommodaive
amplitudes, followed through Form 4. If at least 1,0 D of objective accominodation is demonstrafted,
then the second phase may commence.

b) Phase [lI: Enrol all additional randomized subjects to assess safety and to further evaluate|the
magnifude and consistency of the accommodative performancé;

The study|uses the historical data in Annex E to investigate*the far visual performance and safety
characteristics of the AIOL.

The select¢d accommodative amplitude testing of the cdntrol group is used to verify the test method
used in the clinical investigation, and should demonsttate minimal objective accommodative amplitjude
for the confrol group.

The CIP in¢ludes a description of the selection of'subjects for objective measurement of accommodation
and includ¢ description of methods used tominimize potential for bias (e.g. age-matching and maskipg).

D.2 Investigation and control groups

Table D.1 lists the recommended sample sizes for investigation and control groups.

Thble D.1 — Sample size requirements for the investigation and control groups

Sample size
Implantation Investigation Control group
group

El‘nilat?ral — 50 50
ridscl

Unilateral —

Phase II 220 r
Bilateralb 100 50

a  Total number of unilateral control subjects set by number needed
for contrast sensitivity sub-investigation.

b This is an optional subset of the total number of subjects.

D.3 Investigation duration

The first phase of the investigation has duration to Form 4.
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The total study duration should depend on when accommodative amplitude stability is demonstrated,
with a minimum duration to Form 5 and a maximum duration to Form 7. Stability is demonstrated
by measuring the mean change in the objective accommodative amplitude determined by within-eye
analysis taken 6 months apart and demonstrating a less than 25 % decrease.

If the Phase I data analysis and risk analysis raise long-term safety concerns, longer follow-up may
be needed.

The CIP should include a statement that a long-term follow-up (e.g. up to 3 years) may be necessary. It is
recommended that informed consent for a three-year follow-up is obtained.

D.4
Use

D.§

D.5
Thi

clinfical investigation of an AIOL.

D.5
Clin

Clinical tests

the clinical tests and schedules outlined in Table D.2.

Outcomes

.1 General

5 clause outlines performance outcomes (see D.5.2) and safety plitcomes (see D.5.3) cons

.2 Accommodative amplitude

icalinvestigation includes an objective assessment ofaccommodation on both investigation

eye

the
suf
fina
arn

end‘roint is the amplitude of accommodation. A sample size calculation is performed to ¢

5. A test may be selected from those described in‘Annex F. The recommended primary ef]

proposed number of subjects for the objectively measured amplitude of accommodatio
icient to demonstrate superiority over the control for the outcome at the time point of s
| visit, if study is longer than 12 months). In any case, no fewer than 100 eyes in the inve
and 50 eyes in the control arm should*have objective amplitude testing at the final visit.

Su

chafracterize the AIOL performanee.

D.5.3 Specular microscopy

jective accommodative testing and biometric testing are optional and can be performed

idered in a

hnd control
fectiveness
nsure that
L testing is
tability (or
stigational

to further

If indicated by risk analysis, specular microscopy is performed in both investigation and control

subjects. In such cases, it is performed preoperatively and at Form 4, Form 5, and if applica
and| Form 7. Spécwlar microscopy images are taken of the central cornea. In addition,
megasurementsare taken if indicated by the design or placement of the AIOL. The peripher:
to He photographed are specified based on the design and/or placement of the AIOL. Refer
for pdditienal information.

ble, Form 6
peripheral
11 locations
to Annex F
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D.6 Data analyses

D.6.1 General

Based on the risk analysis, safety and performance analyses appropriate to the specific AIOL and to the

intended p

opulation are selected from the following subclauses.

D.6.2 Safety analyses

The following safety analyses are performed, and additional safety considerations are included based

nnnnnn

on risk anat

a) endotHelial cell count analysis (if applicable); and

b) the rate of device-related secondary surgical interventions and the 95 % confidence interval on

this ra

ke.

Both the first and the second eye of each subject are included in an analysis of,endothelial cell loss,

adjusted f
primary st

analyses in

D.6.3 Pe

The object

These incl

intervals, §
be perfor1;1|;ed. In order to be considered effective, the investigational AIOL should, at the final fdrm,

demonstr

br the correlation between eyes. For the primary analyses of other adverse events,|the
htistical analyses is performed using only the first implanted eye fereach subject; secondary
cludes all implanted eyes.

rformance analyses

ively measured amplitudes of accommodation are chardcterized by descriptive statistics.
de, for both test and control groups the mean, standard deviation and 95 % confidgnce
s well as detailed descriptions of the distributionss Additional statistical comparisons may

e stable mean objective amplitudes of accommodation that are statistically superior to that
rol IOL. For performance endpoints, the ptimary analyses is performed using only the first
eye for each subject.

modative amplitude (objective asseSsment);

tage of eyes that achieve a change of less than or equal to 1,0 D of spherical equivalent
bn two refractions performed at least 3 months apart;

hange in spherical equivdlent between visits as determined by paired analysis;

hange in accommgdative amplitude between visits at least 6 months apart as determinegl by
analysis;

of the cont
implanted
a) accom
b) percen
betwe
Cc) mean
d) mean (
paired,
e) perce
f) distrib
0,0 log

g) distributies

0,7 log

tage of eyes.that achieve best spectacle corrected distance VA for each line of VA (0,1 log uniits);

ution efséyes that achieve near VA with distance correction (fixed distance) between
MAR'and 0,7 logMAR,;

5 R-land
MAR;

h) post-operative spectacle independence as assessed by the questionnaire;

i) intermediate VA with distance correction;

j)  percent that achieve combined UDVA and UNVA of 0,7 logMAR or better to 0,0 logMAR or better in
0,1 logMAR increments; and

k) descriptive comparisons (means and standard deviations) between the AIOL and control groups,

for the

26

6-month postoperative distance refraction.
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Annex E
(informative)

Evaluation of post-operative adverse events and visual acuity rates

E.1

General
=enera:

In
fro

E.2

Thd
invg

Thd
IOL

clinfical investigations was 4210 for adverse events and overalNBCVA, and 3035 for best-case

The
IOL
invg

E.3
The

For

der to allow for an uncontrolled investigation, rates of adverse events and visual acuity
data in US studies to derive safety and performance endpoints (SPE).

Background
stigations of anterior and posterior chamber IOLs.
5 that were approved in the US (December 1989 to December’1997). The pooled sample si

data for anterior chamber IOLs were taken from fiveyclinical investigations for anterig
5 that were approved in the US (March 1988 to June,1991). The pooled sample size for th
bstigations was 952 for adverse events and overall BCVA, and 635 for best-case BCVA.

Adverse event and visual acuity rates

SPE rate: safety and performance endpoint (rate derived from analysis of the data fr
investigations of IOLs approved in the US).

Maximum number pf\cases allowed before SPE rate exceeded: this is the maximum
subjects with thattadverse event that can occur in a clinical investigation before the 1
investigation beécemes statistically significantly greater than the SPE rate (see Tables E.

Minimum ntimber of cases allowed before less than SPE rate: this is the minimum number
with CDVA(O,3 logMAR or better that can occur in a clinical investigation before the {
investigation becomes statistically significantly less than the SPE rate (see Tables E.3 an

is 2

example, in the case of “pupillary block” in Table E.1 for a 300 subject investigation, t
e D 1 I el e e E Of s

maximum number of subjects allowed before the rate is significantly greater than the SPE rate.

ivere taken

historical data for the SPE rates were derived from weighted averages.of the data from lajrge clinical

data for posterior chamber IOLs were taken from eight clinicalinvestigations of posteri¢r chamber

e for these
BCVA.

r chamber
pse clinical

adverse event and rates of subjectswith visual acuity achieving defined thresholds are provided in
Tables E.1, E.2, E.3, and E.4. The terms.uSed in the tables in this annex are defined as follows

bm clinical

number of
ate in that
| and E.2).

of subjects
ate in that
d E.4).

e SPE rate
10 as the

For example, in the case of CDVA 0,3 logMAR or better in Table E.3 for a 300 subject investigation, the
anterior chamber SPE rate is 80,4 % and the maximum rate detectable as statistically significantly
less is 74,3 %, with 230 subjects as the minimum number of subjects necessary for the rate to be not
statistically significantly less than the SPE rate.

NOTE For adverse events not included in Annex E, comparison with published literature, previous clinical
experience and the investigators’ clinical judgement will be used to determine acceptability.
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Table E.1 — Anterior chamber IOL adverse event rates

Number of subjects = 100

Number of subjects = 300

SPErate | Thresh- | Max. number of | Thresh- | Max. number of
Adverse event % old rate | casesallowed | oldrate | casesallowed
% before SPE rate % before SPE rate
exceeded exceeded
Cumulative:
Cystoid macular oedema 10,0 18,8 15 14,9 39
Hypopyon 0.2 3.0 1 1.4 2
Endophtha]mitisa 0,2 3,0 1 1,4
Lens dislocpted from anterior 1,1 5,4 3 3,2 6
chamber
Pupillary bjock 2,0 7,8 5 4.5 10
Retinal dethchment 1,2 54 3 3,4 7
Secondary purgical interventionb 2,6 8,5 5 56 13
Persistent:
Corneal strjoma oedema 0,5 4,2 2 2,2 4
Cystoid mafular oedema 3,8 10,1 7 71 17
Iritis 09 54 3 3,0 6
Raised IOPJrequiring treatment 2,1 7,8 5 4,9 11
a  Endophthalmitis is defined as inflammatory reaction (sterile or infectious) involving the vitreous body.
b Excludep posterior capsulotomies.
Table E.2 — Posterior chamber IOL adverse event rates

Number of subjects = 100

Number of subjects = 300

SPEraté | Thresh- | Max. number of | Threshold | Max. numbei of
Adverse event % old rate | casesallowed rate cases allowed
% before SPE rate % before SPE rate
exceeded exceeded

Cumulativd:
Cystoid mafular oedema 3,0 8,9 6 6,0 14
Hypopyon 0,3 3,0 1 1,8 3
Endophtha]mitisa 0,1 3,0 1 1,0 1
Lens dislocpted from posterior 0,1 3,0 1 1,0 1
chamber
Pupillary bjock: 0,1 3,0 1 1,0 1
Retinal detachment 0,3 3,0 1 1,8 3
Secondary surgical interventionb 0,8 4,2 2 2,6 5
Persistent:
Corneal stroma oedema 0,3 3,0 1 1,8 3
Cystoid macular oedema 0,5 4,2 2 2,2 4
Iritis 0,3 3,0 1 1,8 3
Raised IOP requiring treatment 0,4 4.2 2 1,8 3

b Excludes posterior capsulotomies.

a  Endophthalmitis is defined as inflammatory reaction (sterile or infectious) involving the vitreous body.

28
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Table E.3 — Overall post-operative BCVA 0,3 logMAR or better

Number of subjects = 100

Number of subjects = 300

Lens type SPE rate Threshold | Min. number of cases | Threshold | Min. number of cases
% rate allowed before less rate allowed before less
% than SPE rate % than SPE rate
Anterior chamber IOL 80,4 69,6 74 74,3 230
Posterior chamber IOL 92,5 84,4 88 88,3 270

Table E.4 — Best case post-operative BCVA 0,3 logMAR or better

Number of subjects = 100 Number of subjecty = 300
Lens type SPE rate Threshold | Min. number of cases |Threshold| Min({ hirmber of cases
% rate allowed before less rate dllowed bé¢fore less
% than SPE rate % than SPE rate
Anferior chamber IOL 90,1 81,2 85 85,4 26
Podterior chamber IOL 96,7 91,1 94 936 28p

E.4 Additional guidance

For|the calculation of cumulative and persistent adverse eventrates, the following calculations should
be fpllowed, using the primary eyes for the main analysis in‘each case:

a) |For cumulative events: The number of eyes with evetit/ the number of eyes enrolled;

b) |For persistent events: The number of eyes with“event/ the number of eyes present at thq final visit

For[Tables E.1 and E.2, observed clinical investigation rates will be slightly less than the rates|detectable

as dignificantly higher than the SPE rates, because any statistical comparison has a margin
errgr built into it. Similarly, the required success rates in Tables E.3 and E.4 will be slightly

f sampling
igher than

the|rates detectable as significantly lower because of the allowance for sampling error. The power in
all tables is only 80 % to detect differences as far from the SPE rate as the listed threshold rate. If a
threshold rate closer to the SPE rate is felt to be clinically different, the power for the giyen sample
sizgs will be less than 80 %, hefiee resulting in a possibly large type Il error, if the null hypothesis is not

rejdcted.

The

following assumptiens were used for the above tables: type I error = 0,05; 80 % ppwer; one-

sidgd alternative. The calculated results for the adverse events (Tables E.1 and E.2) ar¢ based on

the
tha
(Tal
bet
less
the

Pr{X >x/ n,p} =

where

1(n

=0

X

1-

. i
i

p is the rate for the SPE;

n is the sample size; and

(10"

<0,05

X is the number of observations in the investigation.
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«w_n

The maximum of allowable events, “x”, can be obtained using an inverse-input binomial probability
calculator, by setting the left-tail probability value equal to 0,95, for the given sample size (n) and control
rate (p). Similarly, the minimum number required with BCVA 0,3 logMAR or better can be obtained
using an inverse-input binomial calculator, by setting the left-tail probability value equal to 0,05, for
the given sample size (n) and control rate (p). In this case (see Tables E.3 and E.4), the right-hand side of
Formula (E.1) above would be “20,95”, p would represent the control rate for BCVA 0,3 logMAR or better
and x would be the observed number of success in the investigation.
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Annex F
(informative)

Clinical tests

Visual acnitv:- distance intermediate and near
HSHS SO Y- aa SR ee e e st

X T Irear

1 General

ance and near visual acuity charts, chart illumination, ambient illumination,-testing disg
ing procedures is standardized for all investigators. Reporting of refractions is'standard
bstigational sites.

2 Chart distance

ance acuity testing is done at a specified far distance, and adjusted to infinity. In ordg
jective refraction to infinity, adjust the measured spherical power by subtracting 1/(testi
hetres). For example, if distance testing is done at 4 m ahd the measured subjective r¢
P5 — 0,75 x 090, then the infinity-adjusted subjective refraction would be -0,50 - 0,75 x (]

r and intermediate distance acuity charts should have the angular sizes of the optotypes
the specific distance used.

testing at a fixed distance, the chart distancesis precisely defined, i.e. no head movements
charts are allowed.

rmediate visual acuity testing is perforied at a distance specified in the clinical investig

The design of the visual acuity chdrt'and testing procedures with scoring methods are d
Ferfislél.

F1{3 Luminance

For| photopic testing, @ specific chart background luminance should be selected from 8
100{ cd/m?2.

For|mesopic conditions, a specific chart luminance of approximately 2,5 cd/m? to 3,2 cd/m?2

No
bac

Lun

kground in luminance.

tances and
zed across

r to adjust
ng distance
fraction is
90.

calibrated

relative to

ation plan.

bscribed in

cd/m?2 to

is used.

surface<(including reflective surfaces) within the subject’s field of view should exceed the chart

ninance is standardized among all testing centres. Additional guidance concerning

luminance

testing is given by the AAOILZI.

F.1.

4 Datarecording procedures

The following are recorded:

a)
b)

c)

©IS

all physical and optical testing distances;

all refractions;

all acuity measurements using MAR notation (minimum angle of resolution in minutes of arc) or

other notation convertible to MAR. Examples of acceptable notation include:

— logMAR (common logarithm of MAR);

02018 - All rights reserved

31


https://standardsiso.com/api/?name=ffa16d169c5f01251629cc55d08701ae

ISO 11979-7:2018(E)

— decimal notation (reciprocal of MAR); and
— standard Snellen notation (actual test distance/test distance that would render MAR = 1).

Other forms of notation are not acceptable.

F.2 Pupil size

Pupil size is measured at the illumination levels associated with all tests that may be influenced by pupil
size. For pup11 51ze testlng at low hght condltlons ‘measurements are made w1th an 1nfrared camera or

light, and tp prov1de good pup11 Vlslblllty with dark irises. Pupll measurements are made only after{the
eye has hafl time to fully adapt to the testing conditions (approximately 10 min). In all cases,the pupil
size is measured at the corneal plane to the nearest 0,5 mm.

F.3 Defocus evaluation

The purpoge of defocus evaluation is to assess the useful depth of visual fieldywith any type of|IOL
intended t¢ enhance depth of field. This testing is typically performed under photopic conditions.

A defocus furve that measures visual acuity is obtained by using the CDVA, and then defocusing|the
image by 44,0 D of sphere or greater, depending on the I0L optical design. Measure the visual achity
and then groceed to decrease the defocus in 0,5 D steps up to +2,0 "D, measuring the acuity at dach
level of defocus. Record the pupil size(s) and measurement conditions. The subjective accommodafive
amplitude [is defined as the range of myopic spherical defocus‘power (in D, starting at 0,0) where|the
visual acuity in logMAR is less than (better than) the CDVA~(zero defocus) plus 0,1 logMAR (one line).
Subjective pccommodation can be assessed for a monocular or a binocular condition. Testing procedlres
should be utilized that minimize subject fatigue as wellas possible memorization of letters.

a) Numbér of subjects: At least 10 bilaterally-implanted study subjects and 10 bilaterally-implanted
contro] subjects for each of the following pupil size groups are evaluated: small (£2,5 mm), medjum
(>2,5 mm and <4,0 mm) and large (24;0.mm). If 10 subjects are not available in any pupil pize
categoly, then the maximum number avdilable is used. Only include subjects when the size of Both
of theif pupils falls within a single range.

b) Three |best-fit defocus curvessare’ generated, at small, medium and large pupil sizes. The bedt-fit
curved are determined from-thée mean visual acuity of the study group at each defocus level.

F4 Accommodationmeasurements

F4.1 Objective accommodation measurement methods

F4.1.1 (enéral

—e

At least one objective measure of accommodation by refractive change is used to compare investigation

and control subjects.

A compelling accommodative stimulus is critical for eliciting the maximum amplitude of accommodative
response. This is ideally high contrast letter charts or targets that are presented at real distances (as
opposed to being presented optically). Visual targets should be randomized to prevent bias, fatigue and
learning. The target size can be adjusted to match the subject’s distance corrected near visual acuity.
In the ideal case, the subject would view the targets binocularly, although this is often not practical
or possible. Many instruments will only permit monocular measurement, with the accommodation
stimulus being presented to the measured eye by means of viewing an internal target presented in
a Badal optical system, or by presenting the stimulus to the fellow eye. Monocular measurements
should not be compared to binocular measurements, because binocular acuity is normally better than
monocular acuity.
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F.4.1.2 Objective refractive changes

F.4.1.2.1 General

Objective refractive methods measure the change in refracting power of the eye. This is an optical
measurement of the vergence power of the eye. The refraction is normally referred to a certain vertex
distance in front of the eyes (normally 12 mm: the spectacle plane). The vertex distance can be adjusted
in the various instruments via software setting (0 mm, 15 mm, etc.). For low refractive powers (~0 D
to 4 D, for example) vertex distance has little effect on the power, but vertex distance will have an
increasing effect for higher refractive powers. The objective refractive methods provide a standard
refr refraction
(SE ade at two
diff  the same
tim

action (ophrﬂ T, L_y}iudc1 arrdt dAib), which—camrbe—converted—to bphcl teat cquivalcut
, which is used to express the overall refractive power of the eye. Measurements ageun
erent days per viewing distance. These should preferably be repeated at approxifnatel
e each day with the time documented.

F.4.1.2.2 Autorefractors

Aut
opt
infn]

prefractors provide an objective refraction (sphere, cylinder and axis).méasurement. The]
cal measurements of the refractive state of the eye. The measurement is normally
ared light. Several measurements are taken and recorded in suceession. Pupil diameter is

se perform
done with
measured

befgre and after testing.

Sonpe autorefractors have an open field of view. In other~words, the subject can see through the
insrument past a beam splitter. This open field of view allows targets to be viewed at reall distances
monocularly or binocularly. Many autorefractors measurérat a fixed pupil diameter, but sonje measure

ovef the entire ocular pupil. Report the principle of thesinstrument.
An ppen-field autorefractor can use the following procedure. If necessary to obtain a reading|in subjects
with small pupils, dilation drops such as phenylephrine or other sympathomimetic agent can be used
for [pupil enlargement. Cycloplegia may affect refraction measurements, so under no cirqumstances
shopld antimuscarinic agents such as atropine or tropicamide be used.
a) |Preparations:
1) Extinguish the room lights:
2) Align and focus instrument in accordance with manufacturer’s instructions.
3) Sit the subjectatinstrument with chin on the chin-rest and head against the forehedd rest.
b) [Distance refractive measurement:
1) Ensuresdistance correction is in place by means of a spectacle or a contact lens arld measure
refiaction [With this correction, the instrument should indicate distance sphericallequivalent
(or. defocus converted to dioptres in the case of aberrometry) in the interval 0,25 D to
+0,25D.].
2) Place fixation target at its distance calibrated position (i.e. 0 D) and ensure target illumination
is switched on.
c) Near refractive measurement:
1) While keeping the subject in position at the headrest, move the fixation target to the 1 D
(100 cm) position and measure refraction.
2) Repeat near measurements with the fixation target at, for example, the 2 D (50 cm) and 3 D
(33 cm) positions.
d) Treatment of data:
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Record the distance spherical equivalent and the near spherical equivalent for each distance assessed
in the appropriate case report form (CRF), and retain the autorefractor records with the source
documentation.

F4.1.2.3 Wavefront aberrometry

This class of instruments is used primarily to measure the total wavefront aberration of the eye,
including higher order aberrations as well as defocus and astigmatism. Although most aberrometers on
the market at the time of the publication of this document are designed to measure the refractive state
of the eye relative to optical 1nf1n1ty, some are also equipped to measure accommodative amphtude
Several differe :
Aberromet
by conside
equivalent

ers generally provide a traditional refraction (sphere, cylinder, and axis), which is calcule
ring the wavefront aberrations over a specified pupil diameter, from which the Spheifi
can be obtained as a measure of the accommodative response.

F4.1.3 (bjective biometric/biomechanical changes

And
OL.

Biometry rhethods measure changes in the biometric distances in the eye (anterior'chamber depth
lens thickress, for example). One or more biometric measures may be useful in‘characterizing an A

Natural actommodation is always associated with a biometric change. A measurement of a biomdtric
change with an AIOL does not directly provide an indication of the exfent of the accommodafive
refractive ¢hange, but may be useful to validate the intended mode of aetion:

a) forward movement of an optic;

b) movenient of two optics;

c) aninctease in axial thickness of a lens; or

d) changgsin surface curvature of an optic.

For biomefry methods accommodation stimulus can be given naturally to the fellow eye, or by mdans
of a target|viewed through a Badal system.in_the measured eye. Care should be taken in evaluafing
responses [induced by pharmacologic agents)because they may be extreme compared to the respdnse
from a natfyiral accommodating stimulus, Such as a near target. The biometry methods can only meaqure
monocularfresponses.

F4.2 Coptrast sensitivity

F4.2.1 (Qeneral

Gratings produced onséither charts or monitors can be used. Charts that have been studied in|the
literature and have repeatability and reproducibility assessments and normative data are preferfed.
Use the same test'System at all sites

NOTE

of the gratifig

Further information about the effects of sharp edges on gratlngs are pr0v1ded in Thorn[8]

The subject should practice the test once at photopic conditions for all spatial frequencies.

Testing is performed twice for each subject at each test condition (lighting and spatial frequency). The
duplicate measures are then averaged to obtain a single measure for each subject at each test condition.

Report the results as graphs of contrast sensitivity vs. spatial frequency.

F4.2.2 Subjects

The number of subjects to be tested is determined as described in Annex G. All subjects should be
best case.
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